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Abstract Semi-arid areas are found in a large number of
countries and regions of Africa and South and Central Asia.
They display high vulnerability to climate change with
considerable adaptation needs. In this paper, we review
country-level and multi-country projects supported by in-
ternational agencies. We examine the priorities and goals
presented in national adaptation planning documents and in
sectorial planning documents. Through this analysis, we
seek to compare adaptation needs with current trends in
national, regional and global projects and collaborations.
Our results suggest that initiatives supported by interna-
tional agencies play a considerable role in achieving na-
tional adaptation priorities, especially in areas such as
agriculture and water management. However, compared
with specific adaptation options such as drought-resistant
species and irrigation (which tend to be the scope of the
projects), the analyzed documents tend to see challenges in
agriculture more in the contexts of food security, livestock
and rural development. They emphasize the strong con-
nection between rural livelihoods and sustainable land and
ecosystem management. Priorities listed in the national
documents but not captured in current initiatives include
human health, pastoralism, security and migration. Our
results also show high levels of mainstreaming adaptation
into sectorial planning documents, especially those on
poverty reduction; however, compared with the focus on
the project level, they here emphasize adaptations focused
on institutional development and governance. Finally, the
outcomes indicate that global, regional and national ini-
tiatives are distributed unequally and that countries in
Central and West Africa and Central Asia currently exhibit
low participation, especially in national projects.
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Introduction
Home to approximately 15 % of the world’s population
and covering about 15 % of the world’s land area (UN
2011), the semi-arid regions of Africa, Asia and Latin
America and the Caribbean are characterized by ecological
and cultural diversity, climatic variability and reliance on
traditional livelihood activities. In many of these areas, the
population is poor and marginalized—highly dependent on
livelihoods derived from the surrounding natural resource
base, mostly through plant and livestock production
(Safriel and Adeel 2005; World Bank 2007; Sietz et al.
2011; Conway 2011). This results in close interrelation-
ships between humans and the natural environment.
However, these relationships are being adversely impacted
by multiple stressors, including the expansion in the
amount of land under agricultural production, population
growth, the loss of native species (particularly forests) and
climate change (Fischlin et al. 2007; Sietz et al. 2011). The
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ongoing process of climate change constitutes an additional
stressor for semi-arid areas—one that is increasingly af-
fecting the lives and livelihoods of the people living in
these vulnerable eco-regions (Kilroy 2014; Fischlin et al.
2007; Hassan et al. 2005; Lioubimtseva 2009; Lioubimt-
seva et al. 2005; Reenberg et al. 2013).
Efforts to adapt to climate change can, if appropriately
designed, assist semi-arid populations to reduce adverse
impacts while improving their own well-being and pro-
moting empowerment, particularly of poor people (Morti-
more 2010). Adaptation to climate change is defined as an
‘‘adjustment of natural or human systems in response to
actual or expected climatic stimuli or their effects, in order
to reduce harm or take advantage of opportunities’’ [In-
tergovernmental Panel on Climate Change (IPCC) 2007,
p. 869]. Adaptation actions include both planned/anticipa-
tory adaptations focusing on preparing for impacts of cli-
mate change and autonomous adaptation triggered in
response to changes in natural and/or human systems,
which then also build capacity to address climate impacts
(IPCC 2007). Current approaches to adaptation planning
encompass specific, targeted adaptation measures to pre-
pare for climate change impacts (Eriksen et al. 2011), steps
to build adaptive capacity to enable autonomous actions,
and policy and planning efforts such as strengthening cli-
mate change projections, establishment of adaptation
policies, and mainstreaming adaptation considerations into
national and sectorial strategies (IPCC 2012; Organisation
for Economic Co-operation and Development [OECD]
2009).
The international community, consistent with its obli-
gations under the United Nations Convention on Climate
Change (UNFCCC),1 has been actively engaged in sup-
porting adaptation actions at the project and policy levels,
such as through bilateral initiatives (e.g., the E.U.’s Global
Climate Change Alliance and Japan’s Africa Adaptation
Programme) and multilateral funds (e.g., the Least Devel-
oped Countries Fund and the Adaptation Fund) (Birdsall
and de Nevers 2012). These international initiatives and
funds remain the primary source of funding for adaptation
action in developing countries (OECD 2011; Buchner et al.
2012; Sovacool et al. 2012). Respecting the internationally
agreed upon principle of taking a country-driven approach
to adaptation action, it is important that this funding ac-
counts for the priorities identified by developing countries,
such as by financing adaptation needs and priorities iden-
tified in national communications to the UNFCCC, Na-
tional Adaptation Programmes of Action (NAPAs),
national and district level adaptation plans, and sectorial
strategies that incorporate consideration of climate change.
However, while considerable analysis has been undertaken
of the gap between available financial resources and esti-
mated need, such as how funding is allocated and the
evaluation mechanisms used by international funds (for
example by Smith et al. 2011; Schalatek et al. 2012;
Birdsall and de Nevers 2012), less attention has been given
to how international financing aligns with developing
countries’ identified needs and priorities. Both Benitez
(2012) and Fransen and Nakhooda (2012), for example,
suggest a need for more attention to be devoted to country-
level and thematic assessments of the portfolio of projects
undertaken in a particular country and/or the types of in-
terventions being made, particularly in key sectors.
In this paper, we focus on addressing this research gap
by specifically looking at international support for adap-
tation actions semi-arid regions—reflecting the understood
vulnerability of these countries to the impacts of climate
change. In particular, we compare the focus (e.g., agri-
culture) and type (e.g., capacity-building) of adaptation
projects financed through bilateral and multilateral sources
with the adaptation goals and priorities articulated by de-
veloping country governments in national documents such
as NAPAs, national communications and sector plans. The
key research questions framing the work are (1) What are
the key foci and types of adaptation projects being imple-
mented in semi-arid areas financed predominantly by in-
ternational development organizations? (2) What is the
geographical scope—national, regional or global—of these
adaptation projects? (3) What are the key foci and types of
adaptation needs and priorities outlined in national docu-
ments such as NAPAs and climate change policies, and
how are they mainstreamed into key sectorial strategies
relevant for vulnerable populations? (4) Based on these
comparisons, what are the key gaps in country participation
and in the foci and types of projects underway?
We first outline the methodological approach used in the
study, followed by a presentation of the research results
grouped around the four research questions identified
above. We conclude with a discussion of present trends and
gaps in implementing adaptations actions and policies in
semi-arid countries at the global, regional and national
levels.
Methodology
The research methodology uses a systematic literature re-
view, which involves reviewing documents according to
clearly formulated criteria, using systematic and explicit
methods to select and critically appraise relevant infor-
mation (Lesnikowski et al. 2011; Berrang-Ford et al. 2011;
1 Article 4.4 of the Convention, for example, requires developed
country parties to assist ‘‘the developing country parties that are
particularly vulnerable to the adverse effects of climate change in
meeting costs of adaptation to those adverse effects.’’
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Ford et al. 2010). This approach, common in health sci-
ences, has recently been applied to climate change studies
to assess current knowledge about climate change impacts
and adaptation measures and relies on peer-reviewed lit-
erature and national adaptation planning documents fo-
cused on water (Plummer et al. 2012), human health
(Lesnikowski et al. 2011, 2013), the Arctic regions of
Canada (Ford and Pearce 2010), within climate change
hotspot regions (see articles in this special edition), and in
general, regarding the governance of adaptation (Biesbroek
et al. 2014). In this study, we build on these applications
and analyze national documents such as national commu-
nications to the UNFCCC (NCs), NAPAs and strategic
planning documents. We then extend the analysis by fo-
cusing on project descriptions and sectorial planning
documents.
Identification of countries for inclusion in the study
Countries within the world’s semi-arid regions of Africa,
Central Asia and South Asia are the focus for the paper.
Inclusion of these countries in the review was primarily
framed by the needs of the Collaborative Adaptation Re-
search Initiative in Africa and Asia (CARIAA) program.
CARIAA was launched in 2012 by the United Kingdom’s
Department for International Development (DFID) and
Canada’s International Development Research Centre
(IDRC). It aims to provide evidence to support decision-
making for adaptation in selected highly vulnerable
‘‘hotspots,’’ defined as eco-regions in which the fragility of
poor people’s livelihoods is most likely to be exacerbated
by a changing climate. These hotspots are the following:
the semi-arid regions and large deltas of Africa and Asia
and the densely populated river basins of South Asia (De
Souza et al. 2015).
The world’s semi-arid areas form part of the broader
dryland eco-region encompassing hyper-arid, arid, semi-
arid and dry sub-humid areas, divided based on their in-
creasing level of aridity or moisture deficit (Safriel and
Adeel 2005). Of these four types of dry lands, the semi-arid
areas are home to the largest number of people and cover
the largest area (UN 2011). They were selected as the focal
area of this study as their ecological sensitivity and higher
population levels mean that loss of ecosystem services in
semi-arid areas has the potential for significantly greater
impacts on people’s livelihoods compared with, for ex-
ample, hyper-arid and arid areas with very low populations
(UN 2011).
A total of 42 developing countries were identified that
met the study’s criteria of having semi-arid characteristics
and being located within Africa and South and Central
Asia—the interest areas of the CARIAA initiative—as
listed in Table 1. Of the included 42 countries with semi-
arid eco-regions, ten were identified as also being included
in the two other ‘‘hotspot’’ regions of the CARIAA ini-
tiative (IDRC and DFID, this issue). To avoid double
counting, when choosing projects in these ten countries for
inclusion in this semi-arid study, we reviewed the foci of
Table 1 Countries selected for
inclusion in the study, divided
by subregion
a Countries that belong to
multiple CARIAA ‘‘hotspots’’
Africa (33 countries) Asia (9 countries)
Central East and Southern West Central South
Cameroon Angola Benina Kazakhstan Bangladesha
Chad Botswana Burkina Faso Kyrgyzstan Indiaa
DR of the Congo Eritrea Ghanaa Tajikistan Pakistana
Gabon Ethiopia Liberia Turkmenistan Sri Lanka
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the projects and exclude them if they focused on issues
relevant to deltas or glacier-fed basins.
Data sources
The methodological approach used in this review was built
on our focus on internationally funded projects and na-
tional policy documents directly aimed at adaptation.
Hence, to be included in the review, adaptation to climate
change had to be identified as a key goal of the project,
policy or strategy examined (see Table 2). For example,
although projects and policies aiming to promote integrated
water resource management often help to improve adaptive
capacities and support autonomous adaptations, such pro-
jects and policies were excluded from the assessment if
they did not explicitly identify direct support for adaptation
actions as one of their major objectives. Such explicit focus
on adaptation in the reviewed materials has already been
tested by Lesnikowski et al. (2011), reviewing national
communications and Berrang-Ford et al. (2011) focusing
on peer-reviewed literature.
A large number of projects and policy documents were
identified in the studied countries that explicitly identified
supporting adaptation to climate change as their major
objective. Additional parameters were therefore introduced
to further limit the number of projects and policy docu-
ments examined. For the projects, we focused on those
supported by major international agencies that fell into
three categories: global projects, or those involving coun-
tries from around the world; regional projects, or those only
involving countries in either Africa or Asia; and national
projects, or those undertaken exclusively in one of the 42
countries in the review. Additionally, we focused the re-
view on projects supported by 22 major funding agencies,
including:
• Bilateral and multilateral development organizations
[e.g., the United Nations Development Programme
(UNDP)] and United Nations Environment Programme
(UNEP); Food and Agriculture Organization (FAO);
Organisation for Economic Co-operation and Develop-
ment (OECD).
• Dedicated funds established under the UNFCCC that
target adaptation (i.e., the Adaptation Fund, the Least
Developed Countries Fund and the Special Climate
Change Fund).
• Major multilateral development banks (e.g., the World
Bank and the African and Asian Development Bank).
• Selected national and regional development agencies in
Canada (IDRC), the UK (UKaid, DFID), the USA
[United States Agency for International Development
(USAID)], Germany [Deutsche Gesellschaft fu¨r Inter-
nationale Zusammenarbeit (GIZ)], Japan [Japan
International Cooperation Agency (JICA) including
Japan’s Africa Adaptation Programme], the European
Union’s Global Climate Change Alliance (GCCA).
• Agencies active in semi-arid areas (e.g., the Asia
Pacific Climate Change Adaptation Network, Global
Agricultural Research Consortium, World Agroforestry
Centre (ICRAF), AGRHYMET Regional Centre
(ARC), International Center for Agricultural Research
in the Dry Areas and The International Crops Research
Institute for the Semi-Arid Tropics).
These funding agencies were selected because of their
major role in supporting projects in the studied countries
and regions and because of accessibility of information on
the internet.
In terms of national-level policy and strategic docu-
ments, we identified national adaptation priorities by re-
viewing NAPAs prepared by least developed countries,
current national communications and national adaptation
policies and strategies as available. We also reviewed key
sectorial and cross-sectorial documents and plans focused
on agriculture and water management, development and/or
rural development strategies, and poverty-reduction
strategies. Finally, reflecting the study’s focus on semi-arid
areas, we also reviewed submitted national action programs
under the United Nations Convention to Combat
Desertification.2
Moreover, only projects and national documents im-
plemented or published between 2006 and 2012 were
considered within the analysis, consistent with the obser-
vation by Berrang-Ford et al. (2011) that most of the lit-
erature on adaptations dates from 2006 and after and has
been synthesized in the IPCC’s Fourth Assessment Report
(released in 2007). Finally, we reviewed only documents
published in English and in French. Documents outside of
this time period or written in other languages were ex-
cluded. Detailed definitions of the search processes and
collected documents are listed in the supplementary
material.
Data collection and analysis
In total, 101 multi-county and 201 national projects were
included in the analysis (Table 3). We excluded 24 mul-
ticounty and 32 national projects because of their focus on
issues relevant to deltas or glacier-fed basins. We also
analyzed 112 national policy and strategic documents.
Details of the projects and national policy and strategic
documents were analyzed using excel spreadsheets. For the
collected material, descriptive and basic statistics were
used to summarize quantitative trends in the data. We
2 http://www.unccd.int/en/Pages/default.aspx.
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Table 2 Inclusion and exclusion criteria for the selection of the documents and projects
Inclusion criteria Exclusion criteria
Relevance to the theme Keywords used: adaptation, adaptive capacity,
resilience to climate change, vulnerability reduction
and climate change. These keywords were used in
combination with the specific country name
Documents and projects were excluded if they did
not mention at least one of the keywords
In the 10 countries with areas representing deltas and
glacial-fed river basins, projects focusing on deltas,
glacier-fed rivers and excess moisture were
excluded
In the 10 countries that also have areas that represent
deltas and/or glacial-fed river basins, we reviewed the
collected projects and documents to make sure that
they were relevant for arid environments
Types multi-county and national
projects
Project brief includes project title, objectives, funder,
countries involved and abstract/description
Project brief provides limited information omitting
details such as the countries involved, objectives
and description
Types of national policy and
strategic documents
Only full policy documents in the selected areas for the
42 countries were considered. National policy
documents published by the country’s government
agencies for the following categories were included:
Incomplete and/or excerpts from national policy
documents were excluded
National Communication—if available for the country
it was included
NAPA—if available it was included
Adaptation plans—if available it was included
Two of the following documents listed in the order of
priority were includeda
Agricultural strategy/plan
Development plans also with focus on rural areas
Other resource plans (such as on water, livestock,
food security)
Poverty-reduction strategies—if available it was
included
National actions plans to combat desertification—if
available it was included
In total a maximum of seven documents were collected
per country
Types of documents and projects Project brief includes project title, objectives, funder,
countries involved and abstract/description
Project brief provides limited information omitting
such things as the countries involved, objectives
and description
Only full policy documents in the selected areas for the
42 countries were considered. National policy
documents published by the country’s government
agencies for the following categories were
considered: national communications, NAPAs,
adaptation plans, agricultural and development plans,
other resource plans (such as on water, livestock,
food security and poverty-reduction strategies) and
national actions plans to combat desertification. One
document per category was considered, to a
maximum of seven documents being collected per
country. Incomplete/excerpts from national policy
documents were excluded
Incomplete/excerpts from national policy documents
were excluded
Relevance to the theme Keywords used: adaptation, adaptive capacity,
resilience to climate change, vulnerability reduction
and climate change. These keywords were used in
combination with the specific country name
Documents and projects were excluded if they did
not mention at least one of the keywords
In the 10 countries with areas representing deltas and
glacial-fed river basins, projects focusing on deltas,
glacier-fed rivers and excess moisture were
excluded
In the 10 countries that also have areas that represent
deltas and/or glacial-fed river basins, we reviewed the
collected projects and documents to make sure that
they were relevant for arid environments
a Because documents published prior 2006 were excluded\20 % of the countries had more than two documents available in this category, and
thus, we prioritize them in the order as listed above
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focused on analyzing the collected information by region
(Africa and Asia), scale of the project (i.e., national, re-
gional or global), focus of the projects, priorities stated in
policy documents and by the level of mainstreaming of
adaptation into sectorial policy documents.
For the policy and strategic documents, the content was
organized using the following categories: title, year of
publication, full citation/web link, geographical focus,
thematic focus, suggested adaptations, types of adaptations
and lessons learned. For the multi-county and national
projects, we used the following categories to organize the
gathered information: title, full citation/web link, objec-
tives, funder, implementing agency, type of adaptations,
thematic focus, geographical focus, duration and lessons
learned. To describe the project’s thematic focus (e.g.,
agriculture, coastal-zone management) and type of ac-
tivities (e.g., research, community-based adaptation), we
used categories suggested by international agencies work-
ing in the field of adaptation, such as the adaptation
learning mechanism, IPCC and UNEP. The categories used
to describe the projects and policies examined by geo-
graphical focus, thematic focus and types of activities are
listed in the first column of Tables 4 and 5. Detailed
definitions of the coding system are listed in the supple-
mentary material.
The authors of this paper jointly contributed to the
collection and coding of the projects and documents. The
team met regularly to identify potential data sources and
develop the coding system, followed by a preliminary data
collection. Based on the results of this process, the coding
system was finalized, including all the categories, their
definitions and sub-categories. Specifically, for the actual
data collection and coding, one team member was re-
sponsible for collecting the national documents; another
team member was responsible for coding them. For the
projects, the third team member was responsible for the
projects’ collection and coding. The coding of the projects
and national documents were then reviewed by the team
member not directly involved in the coding part.
In terms of the actual coding process, we observed
differences in the details of the project activities and pri-
orities listed in the policy documents. Project activities
tend to be brief with focus on potential differences in their
implementation for the different countries. On the other
hand, activities listed in national documents often provide
additional details about the types of the relevant tech-
nologies and approaches, potential institutional and stake-
holders’ involvement and key steps in their
implementation. To address these differences, we used the
same coding system for the themes listed in the projects
and policy documents with an option to provide additional
details if they were available in the coded material.
Limitations of the methods
The findings of this paper are built on information accessed
through multiple sources, including the websites of inter-
national agencies and national-level websites for national-
level planning documents. During this review, we
evaluated neither the actual success, appropriateness (and/
or effectiveness) of the projects’ activities, nor the pri-
orities suggested in the national planning documents. Such
issues could be explored by looking more closely at the
actual implementation of adaptations actions, which tends
to happen at the local level performed by local organiza-
tions. However, in the review, we did not include local
institutions and organizations because of the large number
of such entities in the studied areas and lack of accessible
documentation of their adaptation projects. In future, it
would be important to review project evaluations and final
reports to gain insight into how the projects were imple-
mented at the local level and conduct in-depth comparisons
Table 3 Overview of projects, policy and strategic documents ana-
lyzed in the studied countries




Total multi-country projects 101
From which
Global projects 33
Regional projects on specific continents Africa Asia
Total of 68 regional projects from which: 47 21
National projects 156 45
Total national policy and strategic documents 93 19
Total of 112 documents from which:
Total of 44 national planning documents
directly focusing on adaptation
(A ? B ? C) from which
35 9
Total of 68 national sectorial documents
relevant for semi-arid areas
(D ? E ? F ? G) from which
58 10
Number of national policy and strategic documents per category
(A) Latest national communications 11 5
(B) National adaptation strategies/plans 2 4
(C) NAPAs 22 0
(D) Agricultural and rural development documents 17 3
(E) Other relevant development documentsa 15 2
(F Poverty-reduction strategies 23 5
(G) Strategies to combat desertification 3 0
a Such as water-management plans, livestock development plans,
low-carbon and climate resilience strategies
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between the undertaken activities and needs listed in the
planning documents at different levels of governance.
Furthermore, we focused on key policy documents
relevant for semi-arid areas (such as agriculture, water,
livestock and poverty in the countries) to better understand
the level of mainstreaming. This resulted in a set of 112
policy and strategic documents. We limited the number of
documents to seven documents per country; however, in
some countries, additional documents (especially those fo-
cusing at the sub-national level) were identified. For future
analyses, it would be useful to select some of these coun-
tries and extend the review to additional sectorial planning
documents. It would also be valuable to analyze how
adaptation is mainstreamed vertically from the national to
sub-national in local planning and strategic documents.
Results
Multi-country and national projects
Global and regional projects: foci and types
Our review of the projects indicates that addressing
adaptation in agriculture is the most prevalent focus.
More than 45 % of assessed multi-country including
global and regional projects (Table 4) is centered on
agriculture and aims to assist with development and use
of drought-resistant and other relevant species and vari-
eties better suited to climate change and variability such
as rice, potatoes and sweet potatoes, cassava, wheat and
barley. Other foci of these projects aim at land







Africa Asia Africa Asia
Total number of projects 33 47 21 156 45
Thematic focus of the projects
Agriculture (subsistence agriculture, commercial agriculture and livestock) 12 23 12 57 15
Water resources (drinking water, water management and infrastructure, groundwater resources) 10 14 13 41 13
Forestry (e.g., afforestation, reforestation, agroforestry) 5 3 5 8 4
Human health (human health, diseases, prevention, monitoring) 8 2 1 11 1
Coastal zones (managing land and water resources, developing coastal infrastructure) 7 2 0 8 6
Biodiversity and ecosystems (efforts to maintain/improve the health of particular ecosystems, such
as wetlands, grasslands, forests)
3 9 10 25 12
Disaster risk management (emergency response, preparation for extreme events, early warning
systems)
10 3 3 27 10
Pastoralism (use of domestic animals as a primary means of livelihood to obtain resources from
habitats)
2 3 1 4 1
Human settlements (urban, rural and peri-urban areas) 8 9 4 27 8
Infrastructure (transportation, telecommunication, energy) 3 4 0 7 1
Governance capacity (building the capacity of government officials, assisting with the
development of adaptation plans/strategies, providing funding for national climate change trust
funds, etc.)
9 5 6 41 15
Climate information services (short and long-term forecasts, including climate change projections) 8 5 7 2 4
Civil society (building the capacity of the public and/or non-governmental organizations) 4 2 0 10 0
Social protection (poverty reduction, labor market interventions social assistance) 0 2 1 1 0
Types of actions listed in the project
Research (including climate modeling, discipline specific and interdisciplinary) 11 28 13 22 13
Policy formation and integration (including planning efforts) 19 17 11 54 14
Capacity-building (training, technical assistance, institutional strengthening, improved
governance, education)
21 28 17 126 28
Community-based adaptation (projects implemented with strong community engagement) 6 11 5 34 17
Field implementation (infrastructure and technology development, pilot projects, resource
management)
4 7 1 35 18
Knowledge communication (including awareness raising) 14 11 9 23 6
Assessment (includes risk, impact, and vulnerability assessments and monitoring) 3 8 2 14 3
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management and seek to develop and build capacity to
promote practices suited to semi-arid conditions (espe-
cially recurring droughts) such as changing planting cy-
cles and rotation practices. Since 2008, there have been
an increasing number of projects that focus not only on
promoting adaptation practices in terms of chosen planted
species and management practices, but rather take an
integrated approach covering vulnerability assessment and
integrated land management by building on practices used
at the local level. They include, for example, projects
focused on providing evidence-based advice on sustain-
able management practices for decision-makers by inte-
grating current regional/local knowledge, on mapping and
evaluating farm-level land-management responses to re-
duce the impacts of climate variability and on assessing
impacts of drought-management options on conservation
of natural resources—including water, soils and biodi-
versity—and moving toward an ecosystem approach.
The second major focus of these projects is water
management (32 %). Here, the key interests lie in sup-
porting access to water for irrigation and livestock in
semi-arid areas by well management and the building of
water storage systems, terraces, channels and different
types of irrigation systems. Approximately half of the
projects that focus on water also list objectives to address
sustainable land-management practices, especially for
crop production. Beyond these strong linkages between
agriculture and water, the rest of the projects directly
focus on ensuring access to clean drinking water and
sanitation for people. These projects often aim at infras-
tructure assessment and development, ensuring that ex-
isting structures are adaptable to the impacts of climate
change. Finally, in Central and South Asia, we identified
that a quarter of the projects implemented in this region
focused on addressing transboundary water-management
challenges (as suggested by Lioubimtseva 2009) by
bringing together regional hydrological modeling to pre-
dict the impacts of climate change on water availability
and vulnerability assessments, identifying regional adap-
tation (especially on rural drinking water supply), on
agricultural water efficiency, small-scale hydropower so-
lutions and capacity-building for water-management or-
ganizations in the region.
In the analyzed focal projects, little interest is devoted to
projects whose major focus is pastoralism, food security,
social protection and skill development, critical factors for
vulnerable people. Pastoralism is a significant livelihood
type in semi-arid areas (Sietz et al. 2011); however, only
approximately 6 % of the projects focus on this livelihood
in Africa (and one project in Central Asia) mostly in the
areas of community-based adaptation and research and
support for policy development to improve pasture man-
agement. It should be noted that some of the large number
of project focusing on agriculture could indirectly con-
tribute to the broader issue of food security, but this out-
come was not explicitly listed as one the project’s intended
objectives.
At the global and regional levels, most of the supported
projects aim to help improve capacities relevant to policy
development on issues such as land and water manage-
ment, drought-monitoring systems and disaster risk re-
duction that aim to share experiences on adaptation
practices. These initiatives are largely targeted at members
of government agencies, resource managers and commu-
nity members. At the regional level, key research projects
focus on developing capacities to predict climate change
impacts, seasonal forecasts and monitoring/early warning
systems.
National projects: key foci and types
We collected 201 national projects supported by interna-
tional institutions and agencies. The projects mostly fo-
cused on agriculture, government institutions, fresh water
and ecosystem management and biodiversity (Table 4). In
most countries, half of the projects are focused on agri-
culture, dealing with such things as: drought management;
promoting integrated approaches to sustainable land man-
agement in the context of protecting ecosystems and bio-
diversity; working with farmers to build on their
experiences with adapting to climate variability and de-
veloping adaptation measures; and developing strategies
for the agricultural sector to increase its resilience in the
context of climate change. The second major focus is on
freshwater resources, mostly dealing with integrated water
management, developing land-use practices that improve
water storage and access while reducing erosion and
runoff.
In terms of the types of national-level projects being
implemented, more than two-thirds have significant focus
on capacity-building, working with government institu-
tions and agencies. In half of the projects focused on
capacity-building, the focus is on strategy and policy
development, which often includes assistance with de-
veloping NAPAs and adaptation strategies, and starting
processes of mainstreaming climate change adaptation
into sectorial strategies and development plans. In the
national projects, it appears that agencies leading the
projects in the country are less inclined to involved mu-
nicipal and local government representatives, civil society
members and other stakeholders’ groups beyond govern-
ment agencies and departments. Finally, approximately
one quarter of the projects are aimed at community-based
adaptation and field implementation to adopt adaptation
practices. These projects tend to be more recent—most of
them began after 2010.
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Global, regional and national projects: countries’
participation and collaboration
In terms of collaborations across regions and continents,
we assessed 101 multi-country projects from which we
identified 33 global projects and 68 regional projects
(supplementary material 2). The global projects include
participating countries from at least two continents, often
with countries from Africa, Asia, the Pacific and, more
recently, the Caribbean and Europe. In these projects, we
observed a strong participation in all of the studied semi-
arid countries in South and Central Asia, with the highest
involvement from Bangladesh and India. In terms of par-
ticipation, countries from Africa are very active, especially
Kenya, Uganda, Mali, Mozambique, Rwanda, Senegal and
Tanzania.
Within these global projects, we also looked at those
that bring together the semi-arid countries of Asia and
Africa. Overall, collaboration between these areas is very
low, and we reviewed only three projects on land man-
agement, adaptation in agriculture and water management
that bring the two regions together. There are more projects
building on regional collaboration in Africa and in Asia. In
Africa, we identified 47 projects that brought together three
or more semi-arid countries with a focus on agriculture,
food security, water, ecosystem management and biodi-
versity. In Asia, there are 21 regional projects relevant for
the studied countries and the focus on semi-arid areas.
These projects deal with water and land management,
transboundary water issues and capacity development re-
garding climate change impacts, adaptation policy and
strategy development.
In terms of per-country participation in the analyzed
projects and initiatives, the average number of projects per
studied regions of Africa and Asia is relatively equal. The
lowest average number of projects per country is in Central
Table 5 NC and NAPA priorities across the studied countries; In total, 43 documents were analyzed
Total Africa Asia
Central West East, Southern Central South
Agriculture (subsistence agriculture, commercial
agriculture and livestock)
44 5 9 21 5 4
Water resources (drinking water, water management
and infrastructure, groundwater resources)
34 3 7 16 4 4
Forestry (e.g., afforestation, reforestation, agroforestry) 29 2 6 15 4 2
Human health (human health, diseases, prevention,
monitoring)
31 4 8 11 5 3
Coastal zones (managing land and water resources,
developing coastal infrastructure)
15 1 4 6 2 4
Biodiversity and ecosystems (efforts to maintain/
improve the health of particular ecosystems, such as
wetlands, grasslands, forests)
19 1 3 8 5 2
Disaster risk management (emergency response,
preparation for extreme events, early warning
systems)
16 3 2 6 2 3
Pastoralism (use of domestic animals as a primary
means of livelihood to obtain resources from habitats)
11 1 5 4 1 0
Human settlements (urban, rural and peri-urban areas) 8 1 1 4 1 1
Infrastructure (transportation, telecommunication,
energy)
9 1 0 6 1 1
Governance capacity (building the capacity of
government officials, assisting with the development
of adaptation plans/strategies, providing funding for
national climate change trust funds, etc.)
5 0 1 4 0 0
Climate information services (short- and long-term
forecasts, including climate change projections)
4 1 1 1 0 1
Civil society (building the capacity of the public and/or
non-governmental organizations)
2 0 0 1 0 1
Social protection (poverty reduction, labor market
interventions social assistance)
2 0 1 1 0 0
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Africa (8.8) and Central Asia (10.6), with higher levels in
West Africa (12), East and South Africa (13) and South
Asia (15.3). Even though the average level of the projects
is similar, there are considerable differences in the number
of projects per country (supplementary material 2). In Asia,
Bangladesh, India and Kazakhstan are at the forefront of
international project participation, with from 13 to 21
projects. The country with the lowest involvement is
Turkmenistan, with eight. Many of the projects being im-
plemented in Central Asia are relatively recent, having
started in 2010 and later. In Africa, countries such as
Kenya, Tanzania, Uganda, Ethiopia and Senegal have
participated in over 25 projects. Countries with very low
involvement in international projects include Chad, An-
gola, Botswana, Gabon, Sierra Leone, Swaziland and
Liberia, with fewer than three projects each. These coun-
tries lag behind all the countries in semi-arid areas across
the two continents.
Compared with global and regional projects where
participation is fairly balanced, at the national level, there
are considerable differences in participation. The average
number of projects per country in each region ranges from
9.3 in South Asia, 5.8 in West Africa and 5.2 in Southeast
Africa down to 1.8 in Central Africa and 1.6 in Central
Asia. There are eight countries with as few as three pro-
jects, including South Sudan, Sierra Leone, Liberia, Gabon,
Botswana, Angola, Lesotho, and Swaziland. As suggested
by Barr et al. (2010), the focus in these countries should be
on improving their management and implementation ca-
pacities to participate in projects. The review shows that
while this is occurring in these countries (and in countries
with a low number of projects), their foci is overwhelm-
ingly on supporting capacities of the government (and
other agencies) to improve their understanding of adapta-
tions and develop NAPAs, freshwater resources and
ecosystems management and biodiversity. In this context,
most of the projects focus on capacity development and
strategy design and development.
National policy and strategic documents
To better understand a country’s approach to adaptation
planning and priorities, we reviewed 112 policy and
strategic documents. From this number, 44 were national
planning documents that directly aimed to support adap-
tation and adaptation planning, such as sections of national
communications, NAPAs, adaptation strategies and plans.
We analyze these documents in this section. The other 68
policy and strategic documents focused on key sectors
relevant for semi-arid areas such as agricultural and de-
velopment strategies, poverty-reduction strategies and ac-
tion plans to combat desertification. The content of these
documents is analyzed in the next section to identify the
level of mainstreaming of adaptation into these sectorial
strategies.
Adaptation planning documents (NAPAs): focus and types
of actions
Overall, the focus in the analyzed policy documents and
strategies targeting adaptation is on identifying specific
sectorial challenges in the context of climate change, such
as in agriculture, water management, human health and
forestry and then identified needed adaptation priorities and
actions. In terms of the documents focusing on adaptation,
key priority was given to agriculture and water resources in
all geographical areas (Table 5). In most of the documents,
this covers adaptation priorities at the national level (in-
cluding planting crops that are less vulnerable to drought)
and looking at how to improved land-management prac-
tices reduce erosion and improve the quality of agriculture
land. These activities are typically the focus of national-
level activities instead of targeting community-level and
small-scale subsistence production. Overall, high priority is
given to water management in the region, especially in
Asia and West, East and Southern Africa. These priorities
are mostly focused on improving water availability for
people and agriculture, promoting integrated water man-
agement and building water reservoirs.
In terms of other important priorities, human health, and
forestry are both listed in the analyzed documents. Human
health is mentioned across all the semi-arid areas, but with
high interest in Central Africa and Central and South Asia.
Many countries in these areas face severe challenges in
delivering health care services, challenges which are ex-
acerbated by climate change impacts (Lioubimtseva 2009).
The priorities are on addressing inadequate training and
equipment for health care staff, improving public aware-
ness about the health impacts of climate change and im-
proving disease surveillance, data collection and
monitoring, especially in rural areas. The other high pri-
ority listed in national-level documents is forestry [because
of its role in addressing land degradation, desertification
and erosion reduction prevalent in the semi-arid areas
(Fischlin et al. 2007)], and specific priorities regarding
agroforestry, reforestation and improving forest plantation.
The national policy and strategic documents have only a
very limited focus on the institutional aspects of manage-
ment, decision-making and the capacities of government
institutions to design, implement and monitor adaptation
initiatives. Most of the types of actions include improving
research capacities and other resources for monitoring of
climate change impacts, for developing forecasts to support
agriculture and water management, and for creating cli-
mate change projections and scenarios developed at the
national and regional scales for the studied countries.
846 L. Bizikova et al.
123
National sectorial documents: mainstreaming adaptation
into sectorial strategies
Berrang-Ford et al. (2011) observed a strong focus on
mainstreaming adaptation to climate change into national
development documents. Our review found this to be the
case mostly in the documents focusing on agriculture and
poverty reduction. Approximately 90 % of the analyzed
sectorial documents included climate change adaptation
needs and listed specific measures within their strategic
focus. In the majority of these cases, climate change im-
pacts were presented among other environmental chal-
lenges, such as increasing loss of biodiversity, land
degradation and pest infestations. Within this context, a
number of adaptation measures were listed, often linked to
the need to improve the governance of environmental re-
sources, including sustainable land and water management,
biodiversity protection and disaster reduction. This per-
spective emphasized the importance of developing and
maintaining institutions capable of implementing these
measures, and the need for further ecosystem-based adap-
tation of sectorial strategies and improving capacities of
policymakers to do so.
In policy and strategic documents that focus on agri-
culture, water, livestock and food security, climate change
adaptation is seen as part of a group of challenges that
influence agricultural and food production, a group that also
includes population growth, market prices and infrastruc-
ture. In these documents, adaptation is seen mostly as a need
to improve yields, agricultural processing and overall out-
put from the sector to limit further land-cover change while
addressing food security of an often fast-growing popula-
tion (as discussed in Fischlin et al. 2007; Sietz et al. 2011).
The importance of monitoring, weather projections, and
improving extension services to provide information on
agricultural production to the farmers is also emphasized.
In those documents that focus on poverty reduction,
vulnerable groups—and the adaptation needs relevant to
them—are often identified. They include female-headed
households, children, low-skilled labor and people affected
by HIV/AIDS. The challenges of these groups are dis-
cussed in the context of climate change impacts (especially
droughts), the loss of agricultural production, increasing
food insecurity and the lack of resources to cope with these
challenges (similarly to Tucker et al. 2014). These docu-
ments present climate change in the context of poverty, and
thus, adaptation measures also include improving safety
nets, rural investments, infrastructure and skill training.
However, along with the development strategies, they also
emphasize the importance of using sustainable land and
pasture management to ensure that poor people have access
to these resources rather than further marginalized as de-
scribed in Tucker et al. (2014).
Finally, we also looked at documents that countries
developed based on their commitments under the United
Nations Convention to Combat Desertification.3 However,
most of these documents were produced prior to 2006, and
only roughly 15 % were included in the analysis. In these
documents, adaptation was included in the context of
pasture management suggested ecosystem-based ap-
proaches and the adaptation actions were suggested to be
implemented through community-based management
practices. These activities are highly relevant for the semi-
arid areas, although available information is very limited.
Discussion
Based on the review of the multi-county and national
projects and national planning documents on adaptation
and other key sectors, a series of common observations and
gaps can be identified across the semi-arid regions that
could help in guiding future adaptation planning and pro-
ject design. Beyond the strong similarity (between focusing
on agriculture and water resources at both the project and
strategic adaptation planning levels), the major gaps lie in
the following: the types of responses focused on ecosys-
tem-based approaches to water and land management ex-
pressed in the policy documents; the stronger importance
of institutional support and governance aspects of adapta-
tions presented in sectorial documents compared with ef-
forts at the project level; and, finally, the significant
differences between national and stakeholders’ involve-
ment in implementing projects and strategies—and efforts
devoted to improve their capacities. Along with each of
these gaps, we summarize key recommended actions
below.
At the project level, more than half focus on agriculture
and water management recognized as adaptation priorities
for semi-arid areas in the literature (Kilroy 2014; Thomas
2008; Conway 2011; supplementary material 3). This fact
is mirrored in the priorities in national adaptation and other
analyzed policy and strategic documents. However, it
seems that—compared with specific adaptation options
such as drought-resistant species, irrigations systems and
drought-monitoring (which tend to fall within the scope of
the projects)—the analyzed documents tend to see adap-
tation needs in agriculture more in the context of broader
challenges such as market prices, population growth,
ecosystem degradation (with focus on ensuring food se-
curity), and aligning sustainable practices with managing
ecosystems. From these broader foci, the analyzed sectorial
documents focus on agriculture, food security, livestock
and rural development, explicitly emphasizing the strong
3 Available at http://www.unccd.int/en/Pages/default.aspx.
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connection between rural livelihoods, agricultural plant and
livestock practices, sustainable land and ecosystem man-
agement. Such strong connections have been described in
the literature as key for ensuring the livelihoods of people
in the semi-arid areas (Mortimore 2010; Fischlin et al.
2007; Sietz et al. 2011). At the project level, however, this
focus tends to be lost—the focus is narrower, taking a
sectorial perspective that often focuses only on plant pro-
duction without looking at other sectors or a broader sys-
tems approach. For future projects and initiatives we would
suggest that more effort needs to be made:
• To better align sectorial project focus with priorities
expressed in national policy and strategic documents
such as those focused on agriculture, livestock, rural
development and poverty reduction.
• To consider taking a broader, more holistic approach in
project development and implementation by focusing
on the broader role of agriculture in semi-arid areas and
identifying its contribution to food security, biodiver-
sity conservation, pastoralism and the rural and national
economy. This can help to identify a suite of robust
adaptation options and policies that can be adjusted to
particular contexts at the ecosystem, community, and
regional and national levels.
On the other hand, there are differences between focus
of projects and policy and strategic documents in ad-
dressing capacity needs and in the types of stakeholders’
collaborations. Policy and strategic documents focusing on
adaptation and projects are largely presented as govern-
ment documents and initiatives targeted toward govern-
ment and academic agencies. They may include broader
consultation processes during their development (Ireland
and Mckinnon 2013) but much less during their imple-
mentation. In terms of specific capacity-building actions,
national policy and strategic documents on adaptation do
not specifically address the need to improve the capacities
of the targeted governmental agencies and ministries to
address adaptation. Except for the focus on research, the
policy and strategic documents focus more on concrete
measures such as agricultural production, irrigation sys-
tems, and reforestation rather than on available and needed
capacities for policy development. Yet at the project level,
there was considerable focus on improving the capacities
of government institutions in particular to address these
needs. However, even in this case, the target audiences are
government agencies and academic institutions with the
aim to improve their capacities in identifying climate
change impacts, and in both policy and strategy develop-
ment in the context of climate change. When developing
planning documents and implementing projects it seems
that more attention needs to be devoted to assessing and
addressing capacity gaps and broadening stakeholder
participation:
• To understand the capacities available to implement
measures at the different national and sub-national
agencies and broaden the groups of involved stake-
holder groups, especially by involving local and sub-
national groups and agencies.
• When resources from international agencies are used in
national projects, it would be important to encourage
participation of diverse sub-national actors and agen-
cies, including government and non-government agen-
cies and civil society in project design and
implementation.
There has been a rise in recognition of institutional
strengthening, improving and revising governance systems
managing resources vulnerable to climate change as critical
parts of adaptation actions and strategies (IPCC 2012;
Eriksen et al. 2011). In this review, we observed that the
institutional aspects of implementing adaptation are par-
ticularly stressed when focusing on poverty reduction and
sectorial strategies, but are less prominent in strategies that
directly focus on adaptation. This a critical distinction, as
vulnerable people are significantly impacted by malfunc-
tioning institutions and failing governance systems, such as
in accessing communally pooled resources as mentioned
by Tucker et al. (2014). When focusing on vulnerable
populations, the analyzed poverty-reduction strategies
emphasize the institutional aspects of adaptations, such as
the importance of improving governance systems over
pastures, land and water because malfunctioning institu-
tions disproportionally affect poor people, who derive most
of their livelihood from land. Again, such institutional
aspects of resource management are not addressed suffi-
ciently in the global, regional and national projects or in
national adaptation planning documents. For future initia-
tives it would be crucial to:
• Focus on soft adaptation measures, such as governance
systems and rules and institutions when planning and
implementing adaptations at the project level. This
would ensure that the actual adaptations focused on
specific sectors such as land/water management and
pasture rotation are linked with functioning institutional
systems.
• Understand, both at the project and policy document
level, the role of institutions in securing vulnerable
peoples’ livelihoods, making sure that any changes/
revisions due to adaptation needs will not further
marginalize these groups.
• Take a cross-sectorial perspective in both adaptation
planning documents and projects to address other needs
of vulnerable people, including issues such as
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migration, access to basic services and safety nets and
security issues.
Overall, this review of the projects indicates that ini-
tiatives supported by international agencies play a consid-
erable role in achieving national adaptation priorities and
reducing vulnerability to climate change in the studied
countries. However, analysis of these projects also shows
this contribution to be highly unequal, with significant
differences in projects’ participation and in their focus. For
example, Central and West Africa and Central Asia (and
countries in these regions) tend to have much lower in-
volvement in these projects. Even in regions with relatively
high project involvement, such as East and South Africa,
participation at the country level is fairly unequal. This
finding is consistent with other studies in this special edi-
tion (e.g., Ford et al. 2014) and other publications (Barr
et al. 2010), indicating that projects allocated by interna-
tional agencies not only depend on a country’s vul-
nerability, but also its implementation capacity to manage
the funds. For example, countries such as Botswana, Chad,
Gabon, Liberia, Uzbekistan, Turkmenistan and Zimbabwe
share high vulnerability, a low adaptive capacity and a
limited capacity to implement projects (Barr et al. 2010).
To address this limited capacity, these countries and re-
gions tend to get involved in larger multi-country regional
(and global) projects in which they are but one of many
implementers. At the national level, these countries do not
seem to be able to develop successful proposals to obtain
projects. In future initiatives, it will be important to ensure
that these countries get targeted support to improve their
capacities to develop successful proposals and implement
national-level projects, either through the direct interven-
tion of international agencies or during their participation
in regional and global projects.
Concluding remarks
The findings of this paper are derived from information
accessed through multiple sources, including national-level
websites (for national-level planning documents) and the
websites of international agencies. Our results indicate that
there is a need to better align international support and
national priorities by promoting better monitoring of im-
plemented projects across multiple funding agencies. For
example, there are large differences in countries’ involve-
ment in national, regional and global projects, and the lack
of focus on vulnerable people, institutional and capacity
challenges, and ecosystem-based adaptations become ob-
vious only after working through a large number of in-
formation sources. This may not be possible for
development of each project. Presently, there seems to be a
strong focus in the literature on adaptation financing (for
example Smith et al. 2011; Fransen and Nakhooda 2012;
Schalatek et al. 2012), but less on the issues of financing
and geographical allocation of resources.
Finally, many of the needs of vulnerable people re-
garding climate change overlap with their development
needs. It seems that the key to improving their situation is
in better coordination with the resources allocated to de-
velopment assistance, mainstreaming adaptation into these
efforts and coordinating with national strategies.
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